Generation of an immortalized human endothelial cell line as a model of neovascular proliferating endothelial cells to assess chemosensitivity to anticancer drugs.
Assessment of chemosensitivity of neovessel endo-thelium associated to tumor mass is hindered by the limited availability of experimental models of actively proliferating endothelial cells. In fact, primary endothelial cells possess a limited lifespan and replicative senescence represents a major limit to their long-term culture. Moreover, non-dividing senescent cells undergo a gradual loss of phenotypic markers and become unable to respond to mitogenic stimuli. We report the generation of an immortalized human endothelial cell line by transfection of human umbilical vein endothelial cells (HUVEC) with both SV40 large/small T antigens and the catalytic subunit of human telomerase. This cell line (HUV-ST) possesses stabilized telomere length and increased proliferation rate with respect to parental cells or to cells transfected with SV40 T antigens only (HUV-S). Nevertheless, even at PD > 100 it is not tumorigenic and displays all major endothelial phenotypic markers, such as von Willebrand factor, CD31, vascular endothelial growth factor (VEGF) receptors (VEGFR1/Flt-1, VEGR2/KDR) and CD105/endoglin. HUV-ST cells are capable of organizing into tubule-like networks with branching morphology in response to appropriate stimuli and migrate upon exposure to VEGF. Interestingly, HUV-ST cells over-express the tumor endothelial marker-1/endosialin which is regarded as the most differentially expressed molecule in tumor-derived endothelium versus normal-derived endothelium. Analysis of chemosensitivity to the wide spectrum methylating agent temozolomide (TMZ), an anticancer drug more effective against actively dividing cells than against resting or slowing proliferating cells, indicated that HUV-ST cells are more susceptible to the drug with respect to HUVEC or HUV-S cells. Abrogation of poly(ADP-ribose) polymerase activity significantly enhances growth inhibition induced by TMZ. In conclusion, the immortalized human endothelial line HUV-ST represents a suitable model for studying the efficacy of anti-neovascular therapy, mimicking proliferating neovascular endothelial cells associated to the tumor mass.